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ANTIBIOTIC PRODUCING MICROBES FOUND IN SOIL
REDIAT EPHREM AND DR. LORI SCOTT
METHODS

INTRODUCTION
The antibiotic crisis is a growing concern in the United States as more
and more diseases are becoming untreatable due to antibiotic
resistance. According to The Centers for Disease Control and
Prevention, 23,000 people die as a direct result of contracting an
antibiotic resistant infection and many more die as a complication from
such infection1. A grand majority of these infections are caused by
nosocomial pathogens, or infections that have been caught in hospital
and are likely antibiotic resistant. Antibiotics are secondary metabolites
that inhibit the growth of or kill other microbes. Bacteria are
prokaryotic microorganisms that reproduce by binary fission, a process
where every parent cell yields two identical daughter cells. With every
division the bacterial population doubles3. Of all the antibiotic resistant
bacteria currently known, the ESKAPE strains— Enterococcus
faecium, Staphylococcus aureus, Klebsiella pneumoniae, Acinetobacter
baumannii, Pseudomonas aeruginosa, and Enterobacter spp— are the
most dangerous because they are multidrug resistant. There are five
strategies known to treat antibiotic resistant infections: antibiotics in
combination, bacteriophage therapy, antimicrobial peptides in therapy,
photodynamic light therapy, and lastly, silver nanoparticles in therapy2.
The point of study in this research, however, does not focus on these
five strategies. Instead, microbes found in soil will be tested to see if
they are antibiotic producing microbes that will aid in the discovery of
new antibiotics3. Many of the antibiotics used today come from soil
bacteria, which is why it is pertinent that soil bacteria is used to find
potential antibiotic producers3. Because the ESKAPE strains are highly
pathogenic, ESKAPE-like strains will be used in this study including
Bacillus subtilis and Escherichia coli. Bacillus cells are rod shaped and
their cell arrangement is either single, in pairs, or sometimes in chains.
This bacteria forms endospores and is gram positive4. Escherichia
cells are also rod shaped, but they occur either singly or in pairs. This
bacteria is gram negative5. These two are model organisms for the
ESKAPE strains as they are similar and provide comparable data in a
safe manner.

are observed.

Fig. 1. I. A streak
plate of Bacillus
subtilis. Large colonies
are visible indicating a
high growth rate II. A
streak plate of Erwinia
carotovora. Visible
colonies are much
smaller indicating
slower growth rate. III.
A spread plate of
Bacillus subtilis with
unknowns A-D patched
on. A “halo” is
observed around patch
A indicating it is an
antibiotic producer. IV.
A spread plate of
Erwinia carotovora
with unknowns A-D
patched on. No “halos”
are observed. Plates
were incubated for 24
hours at 28℃.

As the growing demand for new antibiotics rises as a result of
antimicrobial resistance, new sources of antibiotics are being sought
after. This project is part of a nationwide search for new antibiotic
producing bacteria in soil. Tiny Earth Project Initiative (TEPI) aims to
educate the public about the antibiotic crisis and discover new
antibiotics with the help of students conducting research such as this3.
The purpose of this project then is to collaborate with TEPI and identify
microbes in local soil that have antibiotic producing abilities.

RESULTS (CONTINUED)

Unless described otherwise, the bacterial strains and protocols used in
this study were provided by the Tiny Earth Project Initiative (TEPI)3.

Fig. 4. Gel Electrophoresis of four antibiotic producers. In well 1 is the
molecular weight marker. In wells 3, 5, 7, and 9 are bacterial samples #2, #3,
#6, and #15, respectively. The DNA are ~1.5Kb in length, as expected for
bacteria. The electrophoresis was done on 1% agarose gel run at 100V for 30
minutes.

• Soil sample was taken from yard in Rock Island, IL
• Media used are LB/agar, 10% TSA and PDA
• All samples were incubated at 28℃, apart from biochemical test
plates which were incubated at 35-37℃
• Tester strains used are Bacillus subtilis and Escherichia coli
• Samples were sent to Iowa Institute of Human Genetics, U of Iowa
• The forward and reverse primers chosen are 27F and 1492R,
respectively.

RESULTS

Fig. 5. 16s rRNA sequence data for isolates #6 (top) and #15 (bottom) are most
clearly related to the genera Bacillus and Stenotrophomonas, respectively, as
determined by BLAST analysis9.
Fig. 2. Final streak
plates of top four
antibiotic producers. I.
#2 from LB/B. Subtilis.
II. #3 from LB/B.
subtilis. III. #6 from
TSA/B. Subtilis. IV.
#15 from LB/B.
subtilis. Only the
bottom two samples
(#6 from TSA and #15
from LB) were sent off
for DNA sequencing.
These all were
incubated at 28℃ for
24 hours.
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Fig. 3. Bacterial strains plated
on three different media (LB,
10% TSA and PDA) using
technique two. The tester
bacteria were put on as a “pick
and patch” on spread plates of
E. coli (column 1) or B. subtilis
(column 2). If a “halo” is
observed the bacteria were
antibiotic producers. A clear
halo is observed in #15 and a
possible halo on #6 as indicated
by arrows. There was less
growth on the TSA plates and
minimal growth on the PDA
plates. The plates were
incubated for 24 hours at 28
°C. In hopes of further growth,
both TSA plates and both PDA
plates were incubated for an
additional 24 hours.

DISCUSSION
It was assumed that Bacillus and/or Streptomyces would be the
genera identified because they are common soil microbes6.
However, the second genus identified was Stenotrophomonas.
Although not listed on the table of common soil microbes,
Stenotrophomonas is a common antibiotic producing microbe found
in the Rhizosphere of soil. Its purpose is to promote plant growth by
secreting large amounts of antibiotics to kill microbes that may
adversely affect plant life7. Information that is still unknown is how
much antibiotic is produced and how much production is enough to
inhibit microbial growth. The next step in research would be to
determine the Minimum Inhibition Concentration (MIC) by serial
dilution. Diluting the extract by a twofold dilution might determine
the MIC 8. The goal of this research was successful as antibiotic
producing bacteria were found in soil and the samples have been
sent to TEPI for further analysis.
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